Systematic approach to the development of plasma amino acid analysis by high-performance liquid chromatography with ultraviolet detection with precolumn derivatization using phenyl isothiocyanate.
A reversed-phase liquid chromatographic method for the separation of 26 phenylthiocarbamyl derivatives of amino acids in human plasma in ca. 35 min. is described. The method used a C18 column (150 x 4.6 mm I.D., 3 micron) thermostatted at 41 degrees C, and a simple multistep linear gradient of two solvents. Solvent A was 0.05 M sodium acetate (pH 5.1)-acetonitrile (98:2, v/v), and solvent B was water-acetonitrile (40:60, v/v). A simple and successful approach to the optimization of the conditions for the separation of the 26 amino acid derivatives was realized. In the initial phase of development, the composition of the gradient, its timings, the column temperature, the flow-rate and the mobile phase compositions were optimized. At the end the influence of pH was studied, and this approach led to a clear resolution of the 26 amino acids. The method was validated by accuracy, precision, and recovery studies, by analyzing patient samples, and by comparing the quality control sample results with the classical ion-exchange method.